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THREE CASES OF ADDISON'S DISEASE, ONE WITH
ADRENAL TRANSPLANTATION *
F. C. BUSCH, M.D., and THEW WRIGHT, M.D.
BUFFALO, N. Y.
It has been our privilege, during the present year, to see and study
with others three cases of Addison's disease. Two were under observa-
tion at the Buffalo General Hospital, under the care of Drs. Cary and
Rochester, respectively. Dr. Rochester's case was referred to him by Dr.
Kavinoky. The third patient, a mulatto, was under the care of Dr. Him-
melsbach. The autopsy findings and blood-picture in another case of
Dr. Himmelsbach will also, with his permission, be included.
Various points of difference and interest occurred in the symptomatol-
ogy and history of these cases. One of them gave a typical picture of
Addison's disease. The other two presented features which would tend
to confuse the observer and increase the difficulty of diagnosis. In one
of the cases we made an adrenal transplantation. All three cases termi-
nated fatally, but the result of the transplantation experiment justifies a
repetition of this procedure.
The points of interest may be best brought out by an epitome of the
case histories followed by a brief analysis.
REPORT OF CASES
Case 1.—Patient.—A railroad switchman, native of the United States, aged
29, was admitted to the Buffalo General Hospital March 2, 1909, complaining of
"yellow jaundice," kidney trouble, piles, scalp disease, sore throat. The family
history was without interest; no tuberculosis or cancer. The patient has had
three attacks of gonorrhea, the last four years ago. He had a chancre six years
ago; does not recall having had mucous patches or skin eruption. He was under
treatment at Hot Springs for one month. Wife has had two miscarriages, one at
four and one at five months. No history of pulmonary trouble.
Present Illness.—Chief complaint is that of weakness which has been progress¬
ing steadily during the last five months. This has increased more markedly dur¬
ing the past four days. Loss of appetite has not been marked until within the
past week. Patient has always been of constipated habit but of late especially so;
has had occasional vomiting spells which he ascribes to a nasal catarrh. Vomit¬
ing bears no relation to meals. No cough. Patient has no well-defined pain but
complains of a dull ache low down across the back. His wife states that she first
noticed a change in his color about seven months ago. Patient has diffiulty in
keeping warm.
* From the Medical Department, University of Buffalo.
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Examination.—This showed a fairly well-nourished young man of medium
height, with black hair, dark gray eyes and a dark skin of yellowish brown hue,
not in itself remarkable. He had, however, a few freckle-like spots of a darker
hue on the skin of his face and body, and numerous pigmented spots varying in
diameter from 1 to 6 mm. There were also present more diffuse patches of pig¬
ment on the inner surface of the lips. The sclerotics were not pigmented and
there was no evidence of jaundice. Physical examination of both chest and abdo¬
men was negative, except that both heart sounds were weak. Both anterior and
posterior cervical lymph-nodes were enlarged. Temperature on admission was
slightly above normal, pulse 118, small in volume and of low tension; blood-pres¬
sure 90. The blood-pressure varied between 80 and 95, except on one occasion,
when it reached 100, and just before death, when it fell to 50. On different occa¬
sions, in the order named, the Calmette, von Pirquet, and Moro reactions were
tried. The first and last were positive. Ten days before death a positive Was¬
sermann reaction was obtained. Blood examination showed the following: hemo¬
globin, 90 per cent.; erythrocytes, 4,200,000; leucocytes, 5,800. Differential count:
polymorphonuclears, 51 per cent.; small lymphocytes, 33 per cent.; large lympho¬
cytes, 12 per cent. ; eosinophils, 2 per cent. ; basophils, 2 per cent. The urine
showed evidence of chronic interstitial nephritis.
Course of Disease.—The patient was admitted March 2 and died April 12. In
view of the positive tuberculin reactions, tuberculin injections were administered,
but without apparent benefit. Desiccated suprarenal was then administered by
mouth in 30 eg. doses t. i. d., but also without apparent benefit, although the
patient's condition remained about stationary. After the positive Wassermann
reaction and in view of the fact that there was a history of lues, it was suggested
that antiluetic treatment be employed, with caution. This medication was admin¬
istered in the form of protoiodid of mercury 2 mg. t. i. d., beginning April 5. On
the 8th (three days later) there was a sharp rise of temperature from 99 to
101.5 F., with salivation. The specific treatment was stopped and the patient put
to bed. He grew very rapidly weaker and died on the morning of April 12, one
week after the beginning of the antisyphilitic treatment.
Autopsy.—The findings were, in brief, as follows : Some old pleural adhesions.
Old pericardial adhesion. Flabby heart with thin muscle, fatty infiltration,
atheroma around the coronarles. Lungs, nothing of interest (no tuberculosis).
Liver somewhat cirrhotic. Retroperitoneal glands all enlarged, and some of them
caseous. Mesenterio glands not enlarged. Both adrenals ( right more than the
left) caseous, broken down, and the right one in part a pus sac. Urinary
bladder and bowels apparently normal. Brain apparently normal. Both kidneys:
capsule strips with some difficulty, cortex of normal thickness. Tubercle bacilli
demonstrated in smears from both adrenals.
Case 2.—Patient.—A mulatto, aged 56, hotel general utility man, had been
ailing for two years, growing weaker and thinner; lost 30 pounds in weight; dur¬ing the last four months before we saw him he had been turning darker, so much
so that the increased pigmentation had been remarked on by his friends.
Examination.—WThen he was first seen, in consultation with Dr. Himmelsbach,
the patient was in bed because of nausea, vomiting and occasional epigastric pain.He was very nervous and was said at times to be demented. He complained also
of vague pains in the limbs. The skin was uniformly dark, suggesting bronze,
with areas of deeper pigmentation. There were patches of pigmentation on the
buccal mucous membranes especially along the median line of the hard palate. Onphysical examination the chest and abdomen were negative. The heart sounds
were strong, with accentuation of the second aortic sound over that of the pul-
monic. The blood-pressure from May 1 to June 8 varied from 125 to 155 mm.
There was moderate thickening of the radial artery. The urine examination gave
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evidence of chronic interstitial nephritis. There was no edema. A positive von
Pirquet reaction was obtained. Two blood examinations were made, with the fol¬
lowing findings:
June 2: Hemoglobin, 90 per cent.; erythrocytes, 5,230,000; leucocytes, 8.438.
Differential count: Polymorphonuclears, 58.71 per cent.; small lymphocytes, 32.38
per cent. ; large lymphocytes, 4.86 per cent. ; eosinophils, 4.05 per cent.
June 13: Hemoglobin, 90 per cent.; erythrocytes, 4,650,000; leucocytes, 10.000.
Differential count : Polymorphonuclears, 60 per cent. ; small lymphocytes, 26 per
cent.; large lymphocytes, 10.5 per cent.; eosinophils, 3.5 per cent.
Course of Disease.—The patient became maniacal the night of June 11, and
was taken to the Buffalo General Hospital the following morning. On this day his
blood-pressure fell to 95 mm., rising again to 105 the following day. He died in
coma, June 14. The treatment was desiccated suprarenal, and finally adrenalin
administered hypodermically.
Autopsy.—Both adrenals were found to be much enlarged. On section they
were light brown in color, and homogeneous in appearance except for caseous areas
in each, one 1.5 cm., the other 2 cm. in diameter. The mesenteric and retroperi-
toneal lymph-nodes were not notably enlarged. Other abdominal organs apparently
normal. Kidney capsules stripped with difficulty and the cortex was thin. Ana¬
tomical diagnosis: tuberculosis of adrenals, chronic interstitial nephritis.
Case 3.—Patient.—A Russian Jew, aged 35, a tailor, was sent to Buffalo Gen¬
eral Hospital by Dr. Kavinoky, on April 24. Family history has no bearing on
the present illness. There is no history of tuberculosis or cancer. The patient
had measles; never had any other disease. Three years ago, after a drink of
whisky at a social gathering, he suffered from retention of urine, necessitating
catheterization. At the same time it was noticed that the patient's skin became
slightly pigmented. This pigmentation disappeared after a few days. No further
trouble was experienced until ten weeks ago, when, at another social gathering,
the patient drank two glasses of whisky and one of beer. He again suffered from
retention of urine, and was relieved, by catheter, of 1,000 c.c. of normal urine.
Since then his family have noticed increasing pigmentation of the skin. He feels
weak and has no appetite. There is gastric disturbance after eating. Bowels
move with help of Carlsbad salts. He has nausea, but no vomiting; sleeps well :
has no headache, but is dizzy. Patient has no night sweats; coughs and spits;
feels cold.
Examination.—Temperature on admission to the hospital was 97.9 F., pulse 80,
small and of low tension, but regular. Blood-pressure, systolic 88, diastolic 63.
Tongue coated. Present weight, 135; greatest weight, 143 pounds. Observation
of patient shows a man somewhat above medium height, slender, but not emaciated,
with a somewhat anxious expression, brown eyes, dark brown hair and a dry dark
skin. He looks like a dark-skinned Arab or Syrian. The skin of the whole body
is thus uniformly darkened, with scattered blotches of somewhat deeper pigmenta¬
tion on the face, and very deep pigmentation of the scrotum, penis, nipple areohe.
axillary and inguinal folds and waist and collar lines. There are also patches of
pigmentation on the buccal mucous membranes, lips, cheeks and palate. There are
likewise leucodermic areas in the skin of the back and scrotum, forming a striking
contrast to the dark skin adjoining. Heart normal in size and shape; sounds
feeble; pulmonic slightly accentuated over the aortic. Lungs: poor expansion at
both apices; right especially anteriorly, left especially posteriorly; no abnormality
on auscultation. Blood-examinations were made on three occasions, as follows:
April 20 : Hemoglobin, 74 per cent. ; erythrocytes, 4,044,000 ; leucocytes, 8,600.
Differential count: Polymorphonuclears, 66.3 per cent.; small lymphocytes, 19.3
per cent.; large lymphocytes, 1.8 per cent.; eosinophils, 6.8 per cent.; basophils,
1.2 per cent.; transitional, 4.3 per cent.
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May 7: Hemoglobin, 85-90 per cent.; erythrocytes, 4,900,000; leucocytes,
10,300. Differential count: Polymorphonuclears, 62.5 per cent.; small lympho¬
cytes, 17 per cent.; large lymphocytes, 7 per cent.; eosinophils, 13 per cent.;
basophils, 0.5 per cent.
May 16: Hemoglobin, 90 per cent.; erythrocytes, 5,100,000; leucocytes, 12,850.
Differential count: Polymorphonuclears, 47 per cent.; small lymphocytes, 20 per
cent.: large lymphocytes, 12 per cent.; eosinophils, 19 per cent.; basophils, 2 per
cent.
No reaction was obtained from the Moro tuberculin ointment. The von Pirquet
and Calmette tests were not used.
Operation.—The patient entered the hospital for the purpose of observation,
and with his consent and desire, for a trial of adrenal transplantation. It was
desired, if possible, to use a human gland for this purpose; but no available case
presenting itself, and the patient's condition becoming alarming, it was decided
to use the adrenal of one of the domestic animals. This was done on the afternoon
of April 29, 1909. A female shoat, weighing 40 pounds, was killed by a blow on
the head and immediately thereafter the left adrenal gland was removed per
abdominal route. About one-fifth of the gland was shaved off, with a sharp razor,
from each side, exposing the medulla. The ends were treated in the same way. so
that approximately two-thirds of the whole gland remained for transplantation
and presented four raw surfaces for contact with the receiving organ. It was orig¬
inally intended to use the kidney for this purpose, both because of its vascularity
and because, in our animal experiments1 we had made successful grafts into the
kidney. The patient was, however, in such a precarious condition that it seemed
almost certain that the attendant hemorrhage and shock, if the kidney were used,
would prove immediately fatal. Therefore, the testicle, with much less favorable
conditions for graft survival, was chosen instead. This was exposed, under local
anesthesia, through an inguinal incision, the testicle being drawn up into the
wound. An incision was made iAto the tunica albiginea. Just enough of the
testicle proper was excised to allow of snug accommodation of the graft. This
was buried and covered by the tunics, which were sutured together with 00 plain
catgut.
Postoperative History.—At the first dressing, on the third day, the horse-hair
skin sutures were removed. There was absolutely no sign of inflammatory reac¬
tion. In fact, the patient suffered practically no discomfort from the operation.
Temperature and pulse remained normal. From the time that the patient entered
the hospital much difficulty was experienced in getting him to take nourishment
and in overcoming his extreme depression and discouragement. He was given,
for a few days only, desiccated suprarenal. This was withdrawn because of ensu¬
ing nausea. Adrenalin by hypodermic was also employed, but given up shortly
after the operation, to be resumed two or three days before death. For a time
after the operation evident improvement in the patient's condition occurred. He
became less despondent, ate better, felt somewhat stronger, and the vascular tonus
increased. During this time, also, it seemed that the pigmentation somewhat less¬
ened. Two or three days before death, weakness became suddenly more pronounced,
the blood-pressure slowly fell, and the pigmentation deepened. Collapse occurred
on the night of June 10 with a severe chill (as judged by the patient's shivering),
followed by coma and death on June 17. The patient had lived two weeks and
one-half after the adrenal transplantation. His death was, at least, not hastened
by the operation, and we think it may have been delayed.
1. Am. Jour. Physiol., 1906, xv, No. 5. Busch, F. C., Leonard, T. M., and
Wright, T.: Further Results in Suprerenal Transplantation. Jour. Am. Med.
Assn., 1908, li, 640.
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Post-mortem Examination of Transplanted Tissue.—Autopsy was refused, but
the organ containing the graft was secured. On cross-section of the testicle con¬
taining the graft, the latter was seen to be well imbedded in the testicular sub¬
stance, distinguishable from it by difference in color and consistency. There was
no macroscopic evidence of inflammation. At one end a number of new-formed
blood-vessels could be seen radiating from the graft into the surrounding testicle.
The color of the graft and its general appearance were much the same as at the
time of imbedding. On microscopic examination the adherence of the graft was
still better shown. It was, in part, separated from the testicle by a band of new-
formed connective tissue, with trabeculœ penetrating the graft, and, in places,
separating it into islands of adrenal tissue. A few scattered groups of cells pre¬
sented the characteristics of adrenal medulla, in size, in arrangement and in stain¬
ing properties. The major portion of the medulla had apparently become necrotic.
A large part of the cortex, however, had survived, as represented by columns of
smaller cells, readily staining with hematoxylin and eosin. Many new-formed
blood-vessels, containing normal (human) red blood corpuscles were found in the
graft, entering it mainly by way of the connective tissue trabeculœ. An interesting
finding was the presence of numerous eosinophilic cells about the periphery of the
graft and especially in the necrotic tissue.
In view of the microscopic findings and the length of time (two and one-half
weeks) after transplantation, we are justified in considering that a part of the
graft had survived and was living at the time of the death of the patient.
Pabtjal Report of Additional Case.—The blood-picture and autopsy findings
in Dr. Himmelsbach's other case, referred to in the first part of this article, were
as follows:
Blood.—Hemoglobin, 100 per cent.; erythrocytes, 5,430,000; leucocytes, 12,600.
Differential count : Polymorphonuclears, 55 per cent. ; small and large lympho¬
cytes, 38 per cent.; eosinophils, 7 per cent.
Autopsy.—Permission was obtained to open the abdomen only. Abdominal
organs were normal except the kidneys, which were both caseous, the left entirely
so and the right almost completely destroyed. Tubercle bacilli were demonstrated
in smears from the adrenals and microscopic examination of sections showed
typical tubercles with giant cells.
COMMENTS ON THE PRECEDING CASES
One of these cases presented the classic picture of Addison's disease.
It could hardly have been mistaken for anything else. Unfortunately no
autopsy was permitted, so that final proof was lacking.
It is evident from a careful analysis of these cases that no one symp¬
tom or sign or finding is pathognomonic. In two of the cases, in which
blood-pressure records were frequently made, the blood-pressure was uni¬
formly low, both heart and vessels being involved in the diminished
tonus. In one of the low blood-pressure patients there was also a chronic
interstitial nephritis of moderate degree. In one case, that of the
mulatto, the blood-pressure remained high until just before death. In
this case there was likewise a chronic interstitial nephritis of moderate
severity, with some arterial thickening.
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In one case there was a complicating history of syphilis and a positive
Wassermann reaction. Because of this, antiluetic treatment was
employed and undoubtedly hastened death. The intolerance for mercury
in this instance was striking. We have since learned, in looking through
the literature, that mercury is often poorly borne by these patients.
Three of the patients were pigmented in varying degree and showed
pigmentation of the mucous membrane of the mouth. In one, the
mulatto, the pigmentation might easily have been mistaken for the
natural color of the negro.
Two patients gave positive tuberculin reactions. The third might also
have given a positive reaction if more than one test had been used. The
diagnosis was sufficiently clear without it.
"The blood-picture in all was strikingly similar. There was no ane¬
mia. The hemoglobin percentage and red counts were both high. The
fluidity of the blood was apparently diminished, which accounts, in part
at least, for the high readings. The differential count is especially inter¬
esting. In all there was a decrease in the relative number of polymor¬
phonuclear forms and an increase in the small and large lymphocytes,
particularly the former. There was an increase in the number of eosino-
philes from a moderate to a marked degree. In one case this was pro¬
gressive, as was also the lymphocytosis. In this case, also, eosinophiles
were found in numbers about the necrotic portion of the transplanted
adrenal. AVhat the significance of the eosinophilia is we do not know, or
whether it has any significance. We are looking over our sections of
transplanted adrenals in animals with this point in mind and are begin¬
ning an experimental study in animals.
On the therapeutic side there seems to have been little, if any, benefit
from the use of adrenal, either of the whole gland by mouth or of its
active principle by hypodermic injection. We still think that at present
adrenal transplantation is the most promising method of therapy.
Our one transplantation in man was far from discouraging. In the
first place, we had to be content with an organ for the reception of the
graft which we felt was not the most suitable. In the second place, we
were obliged to use the adrenal from another species of animal, instead
of from another man as we had wished. In spite of these facts, a large
part of the graft lived for two weeks and a half. Not enough survived to
save the patient. Whether it might have become adapted to its new
environment and functionated adequately had the patient been less far
advanced in the disease, we cannot, of course, say.
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Several attempts at adrenal grafting have been made, but none with
as long survival of the patient and none with any demonstrable graft
survival, so far as we know, besides ours.
We are at present carefully studying the literature of Addison's dis¬
ease and expect, later, to be able to give a more detailed and acúrrate
analysis.
19 Irving Place—152 Allen Street.
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